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5" Grade Earth Science
Unit Overview

Water is essential for life on Earth. Relative water availability is a major factor in designating habitats for diff
living organisms. In the United States, things like agriculture and water rights are hot topics. Current models
predict that average global temperatures are going to continue to rise even if regional climate changes remg
O02YLX SE F'yR @I NASR® ¢KSasS OKlIy3ISa sratt KIFE@BS |y A

Studies have shown that climate change is driven not only by natusgtsffut also by human activities.
Knowledge of the factors that affect climate, coupled with responsible management of natural resources, is
required for sustaining these systems on Earth. Limnm change can be anticipated using sciebesed
predictivemodels, making science and engineering essential to understanding global climate change and its
possible impacts.

National Parks can serve as benchmarks for climate science trends and effects over time because they are
protected areas void of human inface. Understanding current climate trends will set students up to be
successful in interpreting and engaging in discussions about climate change, which will lead to informed de
making.

Next Gen Science Standards:

The 2 week unit builds towardtandard:

5-ESS3A. Obtain and combine information about ways individual communities use science ideas to protect tl
9 NIIKQa NB&az2dz2NOSa FyR SY@ANRYYSyGo

Additional standards relevant to specific days of the unit are listed below.

SCIENCE ANENGINEERING DISCIPLINARSORHDEAS CROSSCUTTINGIONCEPTS
8. Obtaining, evaluating, and ESS3.C: Human Impacts on Earth | 4. Systems and system models
communication information Systems

Connections to nature of science

Science Addresses Questions About the Natural
and Material World

This lesson was created in partnership with the TeagtengesTeacher program through the National Park Service.



Unit Plan Outline & Standards

Throughout the unistudents will develop an understanding of climate change, how scientists study climate
change, and what can be done locally to address climate change issues.

Day 1: Climate Change
Objectives:
1. Students will be able to lishree causes of
climate change.
2. Students will be able tdescribe at least two
impacts to the enviosnment caused by climate
change.

Standard BEESSA. Obtain and combine information
about ways individual communities use science ideag
LINEGSOG GKS 9FNIKQa NBa?z

Day 2: Weather vs. Climate
Objective
1. Students will be able to compare and contras
weather and climate, providing at least three
differences between the two.

Standard BEESSZ. Develop a model using an examplg
to describe ways the geosphere, biosphere,
hydrosphere, and/or atmosphere interact.

Standard BEESS3. Obtain and combine information
about ways individual communities use science ideag
LINPGSOG GKS 91 NIKQa NBa&?Z

Day 3: Snowpack arshow Water guivalent
Objectives
1. Studens will be able talefine thesnow water
equivalent (SWE)
2. Students will be able to predict two affects
warming climates could have on snowpack

Standard 8EESS22. Describe and graph the amounts

and percentages of water and fresh water in various
reservoirs to provide evidence about the distribution
water on Earth.

Standard 5ESS3. Obtain and combine information
about ways individual commuties use science ideas t
LINPGSOG GKS 91 NIKQa NBa3z

Day 4: Snow Water Equivalent Measurements
Objectives
1. Students will be able to collect snow tea
equivalent measurements
2. Students will be able tdescribe two ways that
showlevek are important tathe local

Standard SESS4. Obtain and combine information
about ways individual communities use science ideag
LINEGSOG GKS 91 NI KQa NBaz

1. State the watershed(s) in theea and explain
why it is important.

1. Show how the watershed connects their towr
to others in the area/region.

community.
Day 5: Watersheds Standard 8EESS22. Describe and graph the amounts
Objectives: and percentages of water and fresh water in various

reservoirs to provide evidence about téstribution of
water on Earth.

Standard BEESS3. Obtain and combine information
about ways individual communities use science ideag
LINPGSOG GKS 91 NIKQa NBa&?Z

Day 6: Measuring Stream Flows
Objectives
1. Students will be able to eate adouble line
graph to show the changes itresam flow
throughout the year
2. Students will be able to make two predictiong
about how climate change may affect stream
flows

Standard 8EESS22. Describe and graph the amounts
and percentages of water andeksh water in various
reservoirs to provide evidence about the distribution
water on Earth.

Standard BEESS3.. Obtain and combine information
about ways individual communities use science ideag
LINEGSOG GKS 9FNIKQa NBa?Z

Day 7.NPS Connections
Objective
1. Students will be able talentify ways in which

National Parks are studying climate change.

Standard BESSA. Obtain and combine information
about ways individual communities use science ideag
LINEGSOG GKS 9nd &idiigrinant. NB & 2

This lesson was created in partnership with the TeagtengesTeacher program through the National Park Service.



Day 8: Research Projects Standard BESS3.. Obtain and combine information
Objective about ways individual communities use science ideas
1. Students will be able to create a hypotheticall LIN2 § SOG G KS 9F NI KQa NBa3Z
research proposahat examines the potential
impacts of climate change on the local
community

This lesson was created in partnership with the TeagtengesTeacher program through the National Park Service.
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Day 1: Climate Change Date;
Earth Science Grade(s):

Instructional Objective(s):
Students will be able to:
1. List three causes of climate change.

2. Describeat least two impacts to the environment caused by climate change.

Prerequisite Concepts and Skills:

Vocabulary
Pollution, climate change, global warming, greenhouse effect (these words to be taught in context during th

lesson)

Materials andResources

Model of earth and sun (NPS provided)
White strips of paper, 1 per student, (teacher created)
5 yellow strips of paper (teacher created)

Reading materials: (NPS provided master copies)
http://www.timeforkids.com/news/goingextremes/41921
http://www.timeforkids.com/news/polarbearsperil/86701
http://www.timeforkids.com/news/president%E2%80%98kmate-plan/97006
http://www.epa.gov/climatestudents/bagis/today/index.html
http://www.epa.gov/climatestudents/impacts/effects/index.htmi

Sufficient copies of reading materials for student work groups

Worksheet 1.1 (NPS providethster copy)

Lesson Activities: 40 min

Teacher Activities Student Activities

Introduction: 1. Listen, participa, and discuss. 5 min
1. Explain to students that they will be
spending the next two weeks learning
about climate change and what
scientists are doing to address climatg
change. Brainstormy have students
share what they already know about
climate change.

This lesson was created in partnership with the Tea¢tengesTeacher program througtihe National Park Service.
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Day 1: Climate Change
Earth Science

Date:

Grade(s):

New Content:

1. Pass out white strips of paper to 1. Students write one type of pollution on their strip 3 min
students. Ask students to write one | of paper. Use a student volunteer to collect the

type of air pollution on their strip of white strips and tape them together as students

paper. Collect the strips and tape ther finish.

together in a circle. 2. Three student volunteers, remaining studsitre | 5 min
2. Have student volunteers hold up th| listening

model of the earth and the sun. Use | 3. Students read text with their partner, fill in 10 min
the yellow strips of paper to worksheet 1.1, and plan what they will share with t
RSY2yaidNI S K2¢ (class.

the earth and then bounce back away| 4. Students present the most important facts from | 10 min
from the earth. Have another their articles to the class. Other students use the
volunteer hold up the circle of information presented to fiish filling out worksheet

G LJ2 t t dz(i A Baythe AgRilNE dzy| 1.1.

demonstrate the yellow rays hitting th{ 5. Students share examples of when research or | 2 min
earth, but then show how they are learning has led students to take action in their

trapped by the pollution, thus warming personal life.

the earth.

3. Have students divide into pairs, rea

the text passages, and record their

learning in worksheet 1.1.

4. Have edt pair summarize and shari

two to three facts they learned about

climate change from their reading.

5. Talk about how scientists respond 1

climate change by conducting scientif

research (monitoring) and then taking

action based on that research.

Lesson will focus on this over the nex

two weeks.

Wrap Up: 1. Discuss and share. 5 min

1. Ask students how they think climate
change or global warming is impacting
the local community.

HO 9EAG GAO1LSG |d
change caused and what are some of
AGa AYLH OGaKe

2. Quick write.

Organizational ad/or Behavioral Management Strategies:

Assessment and Evaluation:
Extensions:
Adaptations:

Teacher Reflections:

This lesson was created in partnership with the Tea¢tangeiTeacher program througtihe National Park Service.




Day 2: Weather vs. Climate Date;
Earth Science Grade(s):

1
e Yy 7

Instructional Objective(s):

Students will be able to:
1. Compare and contrast weather and climate, providing at least three differences between the two.
2. Use an anemometer and thermometer to collect local weatthieta.

Prerequisite Concepts and Skills:

Vocabulary
Weather, climate, adaptation, habitat (these words to be taught in context during the lesson)

Prerequisite Concept
Venn Diagram

Materials and Resources:

VideoEarth: Climate and Weathéittp://video.nationalgeographic.com/video/science/earsti/climateweather
sci/

Worksheet 2.1 (NPS provided master copy)

Anemometers and thermometers (NPS prodjle

Worksheet 2.2 (NPS provided master copy)

Worksheet 2.3 (NPS provided master copy)

Lesson Activities: 40 min

Teacher Activities Student Activities

Introduction: 1. Watch the video. List similarities and differences 5 min
1. Display vide&arth: Climate and between weather and climate using the Venn

Weather. Have students fill out Diagram (worksheet 2.1).

worksheet 2.while watching the

video.

New Content: 1. Use wind meters and thermometers to make 5 min
1. Take students outside to an open | observations about the current weather.

area and demonstrate how to use the| 2. Provide data collected from gauges. 5 min
anemometersand thermometers. Split| 3. Participate in discussion. 8 min
students into small groups to take a | 4. Complete worksheet 2.3. 12 min
reading recording their data on

worksheet 2.2

This lesson was created in partnership with the Tea¢tengesTeacher program througtihe National Park Service.
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Day 2: Weather vs. Climate Date;
Earth Science Grade(s):

2. Bring the group back together for a
discussion about local weather.
Emphasize how the weather today
could look very different from the
weather tamorrow.

3. Discuss how the data they collecte(
today was for the local weather.
Climate would be the readings taken
over a much longer period of time
(decades etc). Facilitate brainstorm
about how climate change can
influence climate.

4. Explain how cliate is connected to
ecosystems a hot climate is a desert
while a cold snowy climate would be
the arctic. Animals and plants have
specific climates that they live in.
Facilitate worksheet 2.3 having
students describe the climate in
different pictures and mizh the
animals to the ecosystem.

Wrap-up: 1. Quick write. 5 min
1. Exit ticket question: Write at least
GKNBES aSyiSyoSa |
weather versus the local climate.

Organizational and/or Behavioral Management Strategies:

Assessment and Evaluation:

Extensions:

Continue to have students collect local weather data each day. Use this data in a variety of ways: use data to

practice graphing skills, compare weather data to past weather data to evaluate changes in the climate, compare
weather data to past weather data come to a consensus about the local climate, etc.

Adaptations:

Teacher Reflections:

This lesson was created in partnership with the Tea¢tangeiTeacher program througtihe National Park Service.



Day 3: Snowpack and Snow Water Equivalent Date;
Earth Science Grade(s):

e

Instructional Objective(s):

The students will be able to:
3. Define the snow water equivalel (S WE).
4. Make two predictions about the affects warming climates could have on snowpack.

Prerequisite Concepts and Skills:

Vocabulary
Snow water equivalent (SWE), snowpack {i@ach vocabulary words)

Materials and Resources
Worksheet 3.1 (NP@&ovided master copy)

VideoCA Dept of Water Resources Snow Survéghate: wmv format]
http://www.water.ca.gov/newsroom/video/education.cfm

Lesson Activities: 40 min

TeacherActivities Student Activities

Introduction: 1. Participate in discussion. 5 min
1. Review climate. Discuss the local

climate.What happens in the winter
versus the summer time? |Is there sno
in the winter?

New Content: 1. Students fill in worksheet 3.1 to practice with 12 min
1. Preteach vocabulary: snow water | vocabulary words.

equivalent and snowpack. 2. Participate in lecture. 5 min
2. Lecture: Snow is an extremely 3. Watch videdCA Dept of Water Resources Snow

valuable resource because it stores | Surveyingnd participate in discussion.
water in a frozen state (snowpack)
releasing it slowly in the spring time.
The release of this water allows us to
capture moe of it to use for drinking
and irrigation. For many states, the ke

This lesson was created in partnership with the Tea¢tengesTeacher program througtihe National Park Service.
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Day 3: Snowpack and Snow Water Equivalent Date;
Earth Science Grade(s):

water reservoir is snowpack. The
important thing to study with
snhowpack is the water content.
Sometimes snow that falls can have
very little water (light fluffy snow) and
other times it an have a high water
content (heavy thick snow). It is
important to scientists to measure the
amount of water in snow (snow water
SldzA @t Syido oSOl d
know how much water will be releasei
in the springtime. If the snow water
equivalent and snepack is low, cities
may have to enforce stricter water
conservation regulations for that year.
How do scientists measure snow wate
equivalent?

3. DisplayCA Dept of Water Resource|
Snow Surveyideo and discuss what
students learned from the video.

Wrap-up: 1. Participate in discussion. 5 min
1. How can climate change influence | 2. Quick write. 5 min
snowpack?f more precipitation falls as
rain instead of snow, what will happer|
to animals like the weasel that go
through a morphological change in the
winter to have a white coat instead of
brown? Show students example
summer and winter pelts of weasel.
2. Exit ticket question: What is snow
water equivalent? How can climate

change affect snowpack?

Organizational and/or Behavioral Management Strategies:

Assessment and Evaluation:

Extensions

Adaptations:

Teacher Reflections:

This lesson was created in partnership with the Tea¢tangeiTeacher program througtihe National Park Service.



Day 4: Snow Course Field Trip Date;
Earth Science Grade(s):

Instructional Objective(s)

Students will be able to:
1. Explain the process of setting up a snow courseaoiiécting the snow water equivalent (SWE).
2. State at least two ways in which snow impacts their community.

Prerequisite Conceptsand Skills:

Vocabulary
Density, depth, volume, snow water equivalent, snow pack, adaptation, camouflage (these words to be taug

context during the lesson)

Materials and Resources

Option 1 Schedule a field trip with Devils Postpile National Monument or your local NPS site to bring studen
snow science snowshoeing program. Migitw.nps.govo find sites in your area.

Option 2 Take students out intthe school yard or other natural area for a teacher led lesson on snow scienc
following procedure 4.1. Visitww.nps.gov/DEP@r information on having the equipment mailed to you.
Option 3: Schedule a ranger from Biks Postpile National Monument to come into your classroom to demonst
snow science.

Option 4 Set up a virtual lesson with Devils Postpile National Monument or another NPS site to bring a less
show science into the classroom. Contact DevilsgflesNational Monument for further information.

Option 5:Pull up snow course data from the Natural Resources Conservation Service website
http://www.wcc.nrcs.usda.gov/snowcourse/stata.himl and have students practice doing the math to find the
snow water equivalent.

Snowshoes (NPS provided for local schools only)
Procedure 4.1 (NPS provided)
Worksheet 4.1 (NPS provided master copy)

This lesson was created in partnership with the Tea¢tengesTeacher program througtihe National Park Service.
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Day 4: Snow Course Field Trip Date;
Earth Science Grade(s):

I —
Materials and Resources:

Option 2:Lesson Activities: 40 min

Teacher Activities Student Activities

Introduction: 1. Listen. 3 min

1. Review: In order for scientists and
communities to make
recommendations about how to help
the environment, they must do the
research and collect datdoday the
students are going to be scientists
helping to collect snow water
equivalent dataThe data that they
collect will go to their local NPS site t(
provide additional information on the
current state of the snowpack.

New Content: 1. Observe and participate. 10 min

1. Using snowshoes or winter boots,

take students out into an open area | 2. Collect data. 20 min *Allow
with a lot of snow. Use procedure 4.1] additional time,
2. Set up a snow pit following if available
procedure on 4.1 to collect the data | 5 Participate & record ideas. _

and perform the calculations on 2 min

worksheet 4.1. Assist students with
collecting the data and doing the
calculations.

3. Brainstorm reasons why snow is sc
important to animals and humans.
Wrap-Up: 1. Quick write. 5 min
1. Exit ticket question: Describe at
least two reasons why snow is
imgortant to your town and twg
NBlazya ¢gKe AluQa
region/state.

Organizational and/or Behavioral Management Strategies:
Assessment anévaluation:

Extensions:

Adaptations:

Teacher Reflections:

This lesson was created in partnership with the Tea¢tangeiTeacher program througtihe National Park Service.



Day 5: Watershed Date;
Earth Science Grade(s):

Instructional Objective(s):
Students will be able to:
2. State the watershed(s) in the area and explain why it is important.
3. Show how the watershed connects their town to others in the area/region.

Prerequisite Concepts and Skills:

Vocabulary
Watershed, precipitation, stream flow (these words to be taughtontext during the lesson)

Materials and Resources

Sandbox, pitcher of water -2 large ice cubes (teacher provided)
Procedure 5.1 (NPS provided)

Interactive online watershed map
http://www.arcgis.com/apps/OnePane/basicviewer/index.html?appid=387531ac0c094da5b6139b890958fcal

Worksheet 5.1 Watershed map handout (NPS prosiimaster copy)
Colored pencils, crayons, or thiip markers for tracking watershed (teacher provided)
Procedure 5.2 (NPS provided)

Lesson Activities: 40 min

Teacher Activities Student Activities

Introduction: 1. Observe the demonstration and write at least 10 min
1. Demonstrate the power of water three sentences to explain observations.
using a sandbox, water, and ice cube|
See procedure 5.1.

New Content: 1. Pllow along. 10 min
1. The snow that accumulates up in th 2. Copy watershed map to individual worksheet. 10 min
mountains eventually melts and flows
into the local watershed. Trace severg

This lesson was created in partnership with the Tea¢tengesTeacher program througtihe National Park Service.
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Day 5: Watershed Date;
Earth Science Grade(s):

local watersheds on interactive online
map to show students where water
ends up $ee materials and resources
section for the link)What woud
happen if the precipitation that
normally falls as snow was rain
instead?Snow is a natural water
reservoir. As long as temperatures
remain cold, the snow will stay and
release slowly over time. The slow
release does more for the steam flow
and than aarge runoff event
happening all at once.

2. Trace watershed from Thousand
Island Lake and Owens River using
worksheet 5.1. Have students follow
along marking on their own maps. Sej
procedure 5.2 for a model of how

students should mark the maps.

Wrap-up: 1. Quick write. 5 min
1. Exit ticket question: Describe the
ways in which snow can impact the
watershed.

Organizational and/or Behavioral Manageme&itrategies:

Assessment and Evaluation:

Extensions:

Adaptations:

Teacher Reflections:

This lesson was created in partnership with the Tea¢tangeiTeacher program througtihe National Park Service.



Day 6: Stream Flow Tools and Data Date;
Earth Science Grade(s):

Instructional Objective(s):

The students will be able to:
1. Create a double line graph show the changes in stream flow throughout the year.
2. Make two predictions about how climate change may affect stream flows.

Prerequisite Concepts and Skills:

Vocabulary
Stream flow, peak flow, water level (pteach vocabulary)

Prerequisite Concepts
Line graph, double line graph, bar graph

Materials and Resources

Stream flow data from Pohono Bridge in Yosemite Valley from-2883 (NPS provided)
Worksheet 6.1 (NPS provided master copy)

Hydrology podcast from CD (NPS provided)

Procedure 6.1 (NR8ovided)

Graphing paper (teacher provided)
Markers (teacher provided)

Lesson Activities: 40 min

Teacher Activities Student Activities Time:
Introduction: 1. Completeworksheet 6.1 to practice using 5 min
1. Explain that scientists measure vocabulary words.

water flow to track climate changes
just like they measure snow water
equivalent. Preeach vocabulary:
stream flow, peak flow, water level.
Additionally reviewdouble line graph
andbar graphif necessary.

New content: 1. Write down two predictions of things that may | 2 min
1. Have students make predictions impact stream fhws (more/less snow in the winter,

This lesson was created in partnership with the Tea¢tengesTeacher program througtihe National Park Service.



